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^WTIPERSPIRANt COMPOSITION 

The present invention relates to antiperspii-anfc. 
compositions. More ■ particularly , the invention relates to 
aerosol compositions having improved cosmetic 

characteristics. 

Antiperspirant and deodorant compositions can be applied to 
the skin by a variety of methods. Generally, such 
compositions comprise a carrier vehicle material in addition 
to an antiperspirant ahd/or. deodorant active, the carrier 
ana active being selected- in accordanGe with factors such as 
the method of application, the intended use, . the desired 
rheolbgy and the desired cosmetic characteristics. 

Aerosol compositions have gained wide Gonsiimer acceptance . 
Aerosol antiperspirant compositions generally comprise an 
anhydrous system comprising an antiperspirant salt dispersed 
in a liquid vehicle' together with the liquified volatile 
propellant in a pressurised aerosol container. 

Consumers can be divided into two classes - those who favour 
the use of antiperspirant aerosol Gorapositions and those who 
favour deodorant aerosol cfompositions . Deodorant aerosol 
compositions do not contain significant amounts of 
antiperspirant active while the presence of the 
antiperspirant active in antiperspirant aerosol compositions 
imparts different cosmetic or sensory properties to the 
antiperspirant aerosol compos it ions . Generally, deodorant 
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composition contain high levels (usually 50% or over) of 
alcohol, which has a deodorising effect anci which imparts an 
exceptionally cold pr fresh feeling, to- the .deodorant 

composition. 

Conversely, ant iper spirant compositions are usually 
incompatible with high levels of alcohol and generally do 
not impart a sufficiently cold feeling. 

Many consumers . theref ore ichoose deodorants over 
antiperspirants in order to achieve a cold or fresh feeling 
on application. However, deoddr ants unlike antiperspirants 
fail to prevent sweat generation and also exhibit poor 
malpdour reduction over time. 

Accordingly, consumers who initially select an aerosol 
deodorant over an antiperspirant for initial freshness fail 
to enjoy the long term benefits of an antiperspirant . 

US 4,152,416 describes aerosol antiperspirant compositions 
capable of dispensing an astringent solid with low mistiness 
and dustiness; A polymer gum is used in the aerosol 
com^position to reduce the mistiness and/or dustiness of the 
aerosol composition. 

as 4,806,338 also describes the use of amino functipnal 
silicones in antiperspirant aerosol compositions in order to 
improve the cosmetic properties of the composition. 
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Moreover, OS 4,806, 338 implies that the use of. such 
silicories helps to prevent undesirabie cooling on the skin. 

EP 343 > 843 of the Mennen Company also describes the use of a 
substantivity fluid made up of a silicone polymer dissolved 
in a carrier fluid to prevent .clogging of aerosol yalveis at 
low delivery rates. 

An object of the invention is to provide an aerosol 
antiperispirant composition which provides the sensory 
benefits of ah aeroisol deodorant. 

According to the invention there is provided a method of 
cooling skin comprising conveying a propisllaht composition 
to the skin as an aerosoi, depositing the propellant on the 
skin and slowly volatilising the propellant to create a skin 
cooling sensation. Preferably, the propellant composition 
further comprises an antiperspirant active. 

More preferably, the propellant: has a boiling point between 
-45<'C and +5°C. , 

Advantageously, the propellant is conveyed and deposited on 
the skin by a propellant -polymer mix. Preferably, the 
propellant -polymer mix comprises a silicone polymer. The 
silicone polymer can be a silicone gum or a silicone fluid. 
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In: an alternative embodiment, the invention discloses the 
use of a silicone polymer as a skin cooling agent in the 
preparation of an aerosol composition comprising. a 
antiperspirant active. The silicone polymer can be a . 
silicone gum or a silicone fluid. Preferably, the silicone 
gum has a viscosity from 0.5 to 100 ra-^sec'^ at 25<'C. 
Suitable silicone fluids typically have a viscosity greater 
than 60 , OOQ cSt . " 

According to a further aspect of the- invention, there is 
provided use of a silicons polymer in an aerosol 
antiperspirant composition for the purpose of enhancing 
cooling to the skin. The enhancement of such cooling 
typically occurs on application. When the composition 
additionally comprises a volatile propellant niaterial. In 
such circumstances, the combination of silicone, polv^art^r and 
volatile propellant may acE as a skin cooling agent. 

Suitably,- the silicone gum is a polydimethylsiloxane gura, 
pref erably , a ditnethicone and/or, dimethiconol gum. 

Accordingly, the present invention provides an 
antiperspirant composition having the skin cooling benefits 
of a deodor&nt composition. 

Accordingly, a consumer can enjoy the sehspry benefits of a 
deodorant and the efficacy of an antiperspirant. 
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The particulate antiperispirant material of the invention can 
foe any of the knowh antiperspirant active materials. 
Particularly preferred materials are astringent metallic 
salts, in particular , the inorganiG ■ and organic salts of 
aluminium, zirconium and zinc and mixtures thereof. 
Particularly preferred are the aluminium and zirconium salts 
,such as aluminium halides, aluminium hydroxide halides, 
zirconium hydroxy halides, zirconium oxide halides and 
mixtures thereof. Generally, such aluminium and/or 
zirconium salts are any of those well known in the aft . US 
patent no. 4,152,416 describes various aluminium zircoiiium 
salts which are suitable for use in the present invention. 
Typically, the antiperspiraht active is present at from 
about 0.1% to about 2Q% by weight of . the composition. 

Generally, the silicone gums suitable for use in the present 
invention are as defined in US 4,152,416 and have a 
viscosicy ranging from about 0.5 to 100 m^sec"^ (500,000 to 
100,000,000 centistokes) at 250C. Typical silicone gums are 
the polydimathylsiloxane polymers such as dimethiconol and 
dimethicone gums. 

The silicone gum is preferably present at levels from about 
0.05% to about 6% by weight, more preferably from about 0.1% 
to about 4% by weight of the composition, 

Alternatively or in addition to the silicone gum, silicohe 
fluids can also be used to generate a cooling effect 
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•accordiiig to the;- invention. Suitable fluids are the DC200 
series of silicones available from Dow Corning, 

The aerosol antiperspirant compositions of the present 
invention also preferably contain additional solvent or 
carrier . material . Particularly preferred are volatile law 
visGosiity fluid components , 

The term "volatile" does not exciude materials that are dnly 
slowly volatile and require a . longer time to evaporate than 
the fcnowrh volatile silicones. 

A particularly preferred series of volatile ligiiid caSfriers 
are the cyclbtnethicone liquids, .Generally, the volatile low 
viscosity liquids usable in the present invention have a 
boiling point of at least 100»C and a viscosity of less than 
1 X lo-^m^sec' (10 centistokes) at 25»C. The volatile 
silicone fluids utilised at levels of about 1% to about 30%, 
preferably from about 2.5% to about 14.5% by weight of the 
composition. 

Suitable silicone gums and volatile silicone fluids are 
available as standard proprietary material mixes or 
solutions e.g. Q21401 available from Dow Gorning; SE30, a 
gum available from the General Electric Company can also be 
used. 



The compositions of the invention also contain one or more 
volatile aerosol propel lane materials which in a gaseous 
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State carry the other components of the invention in 
particulate or droplet form. Suitable propellants have a 
boiling point in the range of from -^S^C to. about S°C and 
are present at levels from about 3.5% to 90% by weight of 
the composition. ' 

Suitable aerosol propellants are well known in the art and 
include the Ghemically inert hydrocarbons such as propane, 
«-bUtane, isobutane, cyclopropane and mixtures thereof. , 

The antiperspirant compositions of the present invention 
also comprise a suspending agent to suspend the. . 
ant iper spirant actives. Suitable suspending agents include 
colloidal silicas and hydrophobic, clays such as the 
bentonites. A particularly preferred bentonite is 
hydrophobic bentonite e.g. Bentone. which is a bentonite 
treated with hydrophobic cat ionic materials . Typically the 
suspending agents are utilised at from about 0.3% to 3% by 
weight of the composition. 

In addition, masking agents to conceal antiperspirant 
active suitable for use in the compositions according to the 
present invention can be included. Suitable masking agents 
are selected from aliphatic hydrocarbons (e.g. C8-C30, 
preferably CX0-G16, rnore preferable Cl2-ei5 linear or 
branched hydrocarbons ) , aliphatic asters, aromatic esters 
and mixtures thereof. The preferred residue masking agents 
for use in the compositiqns according to the present 
invention are C8-C30, preferably CIO -CIS, more preferably 



wo 97/47273 



8. 

C12-C1$ mono- and di-alkyl esters of aromatic carfaoxylic 
acids inclusive of the benzoates and phthalates. Suitable 
masking agents include isopropyl myristate,. isopropyl 
palmitate, polydecenes. Fluid AP, the Finsolv range of 
benzoate esters and mixtures thereof which can be used at 
ranges from 0 . 5% to 25% by weight of the composition . 

In addition to the afaovementioned ingredients custotnary 
adjuncts of aerosol ant iper spirant cortipositipiis can 'also be 
included in the cotttposition. Such adjuncts include 
perfumes, bactericides, fungicides y emollients and other 
skin treating materials. 

The following are examples of compositions within the scope 
of the present invention. The invention is further 

illustrated by way of example only, with reference to figure 
1, which shows a thermal imaging graph of recorded 
temperature over time with the spraying of various 
compositions. In the examples, all percentages of the 
specified ingredients are weight percentages. 
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Mate rial 


Chemical 


Supplier 


Level 
(%wC/wt) 


AACH 


Act ivated- aluminiuni 
cftlofohydrate 


Giulirii 


2.0 


Q2-1401 


Dimethiconol gum in 
cyclomethicdne 


Dow 

Corning 






CyclomethiGone 


Dow 

Corning 


5.2 


Bentone 38 


Quaternium-18 
hectorice 


Rheox 


0.8 




Perfume 




X . 0 




Bvit ane/ Isobutane/ 
Propane 




90.0 



10 



Activated aluminium cklorohydrate 


10% 


Cyclomethicone 


.5.0% . 1 


Fluid AP 


6.0% 


Bentone 38 


1.0% 


Fragrance 


0.5% ' 1 


Q2-1401 


2.5% j 


Propellant 


75% 1 
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Activated aluTOihium chiorohydjrate 


1 . 0% 


Cyclomechicorie 


7.6% 


Bentorie 38 


0.3% 


Fragrance 


1 . 0 % 


1 SE 30 


0.1% 


1 Propellent 


, ^ 90% 




1 Aluminitim Chlorohydrate 


10% , 


DC 344" 


18.0% 


Isapropyl paltnitate 


6.0% 


Q2-1401 


1.0% 


Bentone 3 8 


1.5% 


Ethanol 


10% 


Fragrance 


0.7% 


Talc 


2,8% 


Propel lant 


50% 



'DC 344 Is a cyclomethicons tetramer available from Dow 
Corning . 
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,Activated,aluminxumehl orohydrate.: 


3.:0% ,v 


!DG -20 Q * [6 0 OCOcS ] , 




Cyclotnethicone " 


9.Q% 


Bentone 3 8 


1 . 0% • 


Fragrance 


i.0% 




- 8S% 



10 

The following cdtnparative data illustrate the e.£fect of the 
presence df a silicone gum on the cooiing effect of an 
aerosol antiperspirant forroulation as descrilDed in Example 

I- . ■ ' ■ 

IS . . . ' 

1, TJiexiaai ifflagingr :Data 

20 The surface temperature of a patch of forearm skin was 

recorded using a Galibrated Infra-red thermal imaging 
camera. The initial temperature recorded was 34.2°G, 

Two aerosol products were sprayed onto the skin f rom a 
25 distance of 6 inches; a standard alcoholic deodorant made up 

of 50% propane, 0.5% perfume and 49.5% ethanol and a 

composition of the invention in accordance with Example 1. 
The temperature was recorded every ten seconds up to 30 
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seconds after application (Table ll . Table 1 clearly shows 
that for 1% .Q2-X40ly the skin was 4*>C cooler following 
application than the alcohol deodorant and a temjjerature. 
differential was maintained until approximately 30 seconds 
had elapsed. . 

Accordingly the data ciearly demonstrates that 

. ant iper spirant aerosols of . the invention have a cooling 

effect similar to if not better than an alcoholic deodorant. 
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2. QDh Sensory data 

A trained panel assessed the forroulatioii of. Example I to 
compare same with an alcoholic deodorant. The panel was 
asked to. describe the sensory properties of a product in 
terms of Quantitative Descriptor Analysis i.e for each 
descriptor to give a score f roiti P to iOO on the intensity 
experienced. For two products to be sigfnificantly different 
oh an attiribute typically a 20 point difference was 
required . The results are presented in Table . 2 « It can be 
seen that ; 

1) both products were as cold 

2) Example i was drier 

3) Example 1 stung less 

4) both products were equally adhesive 

5) both products were as fresh 

6) 'Example 1 was less wet 

7) Both products were as tightening 

8) Both; the products gave equally low deposits 
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TABLE 2 ; QDA SenSory Data 



Attribute 


Alcoholic deodorant 


Example 1 


Gold on 
appiicacion , 


68 . 1 


66.2 


Wet on application 


43-4 


21.7 


Stings on. 
application 


36.1 


12. S. 


Sticky after 
application 


21.8 


26 .1 


Fresh after 
application 


55.9 


68 .1 


. Wet after 
application 


40.7 


18 . 7 


Tight after 
application 


13.3 


2.1. 9" 


Deposit level 
j after application 


8.5 


..3 



TABLE 3 ; Deodpraacy Test 



This test was conducted on a panel of female subjects and 
results obtained after 24 hours-. Each product was applied 
using a 2 second spray from a shaken can, 6 inches away from 
the axilla and deodorancy tested by a third party. 



The results were as follows: 
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Mean Malodour Score 
24hr 


Mean Dosage (mg) 


Example 1 


1.28 


2010 


Example 1 without 


1.3 9 


1940 


silicone 






I Deodorant 


1.60 


1950 



Difference for significance @ 95% 0.14 
Difference for significance ® 99% 0.19 

In this evaluation no significant difference in deodorancy 
efficacy was found between the two AACH-containing products 
and both of these were superior to the ethanolic deodorant 
after a 24 hour wear period at a 99% level of confidence. 

Accordingly, the compositions of the invention have the 
desirable sensory attributes of a deodorant (cooling and 
freshness), but benefits from ant iperspirancy greater 
protection frotn malodour {>99% sigiiif icantly. less raalodour 
than a deodorant after 24 hours) and is drier, and stings 
less. 

Although the Applicants do not wish to be bound by any 
theory, it is believed that use of silicone gum in the 
antiperspirant compositions of the invention causes the 
propellant which is dissolved in the viseous gutn to be 
conveyed to the skin surface. In prior art compositions 
propellant is not conveyed to the skin. Accordingly, in the 
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preisent invention the propellant is volatilised by body heat 
at a slow rate thereby geiiferatincr the desired debdorant type 
cooling effect. 

5 In particular it is believed that any polymer material which 

raises the viscosity of the composition on the skin sxich 
that it retards evaporation of propellant may be suitable 
for conveying and depositing propellant on the skin surface. 

10 .Cgatgayat Av« Exmplg ,..2 
Thermal data 

Three K-type thermocouples were arranged in a vertical Ixne, 
and used to measure the temperature of various incident , 
spi-ays. Temperature profiles were measured when various 
15 aerosols were sprayed at the thermocouple array for a period 

of 2 seconds > iand from a distance of 2cm. 

Foiir compositions were used; the first was an alcoholic 
deodorant containing 50% propellant, 0.5% perfume and 49.5% 

20 ethanol, and the second was an antiperspirant aerosol 

composition containing 10% antiperspirant active, 1.0\ 
Bentone 38, 0.65% perfume, 13.35% cyclic silicone, and 75^ 
propellant. The third cbmposition was the same as Example 1, 
described above, whilst the fourth 'composition comprised 2,% 

25 antiperspirant ^active,. 0.2V Q2-a 401, 1.0% 300.000cSt , 

dimethicone.' 5.1% cyclic silicone, 0.7% Bentone 38. 1 0% 
fragrance, and 90% propellant'." 
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Spirayirig these formulations, it was found that the alcoholic 
deodorant composition produced an initiai temperature drop 
from around room teroperacure {25"C) to The second 

composition produced a temperature drop to 1"C. The third 
composition (containing silicone gum) produced a temperature 
drop to -13°C, whilst the fourth coraposit ion produced a 
temperature drop to -16'C, 

The results are shown graphically in Figure 1. In this 
exarnpie, although the temperature drop recored for the 
alcoholic deodorant is actually less than for the 
antiperspiraht compostion containing no silicone gums or 
fluids, in practice on application to the skin the alcoholic 
deodorant feels cooler than the second composition, since 
the ethanol in the alcx)holic deodorant has a relatively high 
heat of vapourisation, and hence removes moire heat from the 
skin when it vapourises. Also, alcohol will wet the skin 
more effectively than silicones. The remaining examples, 
all of which contain silicone gums or fluids, do not remove 
so much heat from the skin on application, since the heat of 
vaporisation of silicone is less than that of ethanol . As 
such, even though relatively low temperatures can be 
recorded by the therTnbcouple(e .g. -Ifi'C) , these compositions 
do not feel unpleasantly cold on application. 
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1. A . method of cooling skin comprising conveying a 
propellant composition to the skift as an aerosol, depositing 
the propellant on the skiii and slowly volatilising, the 
propeilant to create a skin cooling sensation. ■ 

2. A method as claimed in claim 1 characterized in that the 
propellant composition further comprises an ant iperspi rant 
active . 

3. A method as claimed in claim i or claim 2 characterised 
in that the propeilant has a boiling point between -45°G and 



4 - A method as claimed in any of claims 1 to 3 characterised 
in that the propellant is conveyed and deposited on the skin 
by a propellant -polymer mix. 

, 5. A method as claimed in claim 4 characterised in that 
propellant -polymer mix comprises a silicone polymer. 

6. A method as claimed in claim 5 characterised in that the 
silicone polymer contprises a silicone gum, 

7, A method as claimed in claim S characterised in that the 
silicone polymer is a silicone fluid- 
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8. Use of a siliGone polymer as a skin Gocling .agent in the 
preparation of an aerosol compositioJi comprising an 
antiperspirant active, 

9. Use of a silicone polymer as claimed in claim 8 
cJjaracterised in that the polymer is a silicone gum. 

10. Use of a silicone gum as claimed in claim 9 
characterised in that the gum has a viscosity from O.S to 

XOOm-^'sec-^ at 25°C. 

11. Use of a silicone gum as claimed in claim 10. 
characterised in that the gum is a polydimethylsiloxane gum. 

12. Use of a siiicone gum as claimed in claim 11 
characterised in that the gum is a dimethicone and/or 
dimeth-iconol gum. 

13. Use of a silicone polymer in an aerosol antiperspirant 
composition for the purpose of enhancing cooling to the 
skin. 

14. Use of a silicone polymer as claimed in claim 13, 
wherein the cooling effect occurs on application' of the 
aerosol antiperspirant. 

15. Wise of a silicone polymer as claimed in claim 13 or 
claim 14, wherein the antiperspirant composition 
additionally comprises a volatile propellant material. 
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16. Ose of a silicone polymer as clairoed in any one of 
claims 13-15, wherein the propellarit has a boiling point 
between -4S*'C and S'C. 

5 . 17. Use of a silicone polymer as claimed in any one of 
claims 13-16, characterisedi in that the propellant is 
conveyed and deposited on the skin by a propellant -silicone 
pcilymer mix. 

10 : 18, Use of a silicone polymer, as claimed in any one of 
claims 13-17, characterised in that the siiieone polymer 
comprises a silicone f luid - 

19- Use of a silicone polymer as claimed in any one of 
15 . claims 13-18. characterised in that the silicohe polymer, is 
a silicone gum.. 

20 : Use of a silicone polymer as clain-ied in claim 19 , 
characterised in that the gum has a viscosity of 0.5 to 100 
20 m"'sec"* at 2S<»C . 

21, Use of a silicone polymer as claimed in any one of 
claims 19-20, characterised in that the silicone gum is 
polydimethylsiloxane gum . 

25 

22. Use of a silicone polymer as claimed in claim 21, 
characterised in that the gum is a diroethicone and/or 
dimethieonol gum. 
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